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466. 


SECOND NOTE ON THE LUNAR THEORY. 


[From the Monthly Notices of the Royal Astronomical Society, vol. xxv. (1864—1865), 
pp. 203—207.] 


THE elliptic values of 
r, the radius vector, 


v, the longitude, 


y, the latitude, 
are functions of 
a, the mean distance, 


e, the excentricity, 

y, the tangent of the inclination, 
l, the mean longitude, 

c, the mean anomaly, 

g, the mean distance from node; 


see my Note in the last Monthly Notice, p. 182, [465], where, for the present purpose, 5 


should be written instead of = and it is there shown that the disturbed values, 


attending only to the coefficients independent of m, are obtained by affecting a, e, y, c, g, l 
with the inequalities 


da= 0 

ðe =— # ye cos 2-22 
òy =+ 8 ye » - 2c—2g 
dSc=+ hy sin 2—2% 
dg=+ 8 e r3 2c — 2g 
Slave , ey, 
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or, what is the same thing, adding to the elliptic values the inequalities 


a$ =— $ ye cos 2g 
— ġ ye Si c — 29, 

bv =— É Pe sin 2c 
-ure » 2g 
+ } ye » 62g 
-ý Ve » 2c — 2g, 

òy =— $ yë +š ye sin c- g 
+ $ ye i 2c — g 
+ ye j 3c— g 
+ § ye 7 c — 3g. 


I propose to show how these results may be obtained by the method of the 
variation of the elements. For this purpose, treating a, e, y, c, g, J, as elements, the 
proper formulæ are obtained very readily from those given in my “Memoir on the Pro- 
blem of Disturbed Elliptic Motion,” Mem. R. Ast. Soc., vol. xxvii. (1859), pp. 1—29, [212]; 
viz, writing c in place of g, the formule, p. 25, give the variations of a, e, c, ©, 0, $; 
we have then 


g=ct+G 
l=ce+64+0 
y= tan ¢, 
and therefore 
dg = de + dO 
dl =dc+ dG +d0 
dy =(1+ 9) dd, 


which give for the transformation of the differential coefficients of Q, 


dQ dQ dQ dQ 


de do dg* dl 


d9. do do 
dO dg dl 
dQ dQ 
do dl 
dQ dQ 
— = L-a) — 
do +y’) d 
and the formulæ finally become 
dt na de na dg i na dl’ 


de_1-#dQ 1-@-Vi-@dQ 1-@-Vvi-e dO 
dt nate de na?e dg + — a Oe 
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SECOND 
dy _ EL u KAF 
dt na V1 — ey dg * 
S a poe ae 
dt na da nae de’ 
a C aE, aa vi-e dQ _ 
dt na da nae de 
eked fee 
dt na da na?e de 


The disturbing function contains the term 


If after the differentiations we write for greater simplicity a =1, n=1, we have 


nena? (+ 43 ey) 


o = = +45 mer? 
pe = + 18 me y? 
T = +15 mey 
T = — aadi i 


and the formulæ for the variations give 


cos 


cos 


sin 


” 


NOTE ON THE LUNAR THEORY. 


dO „a +A (1 -V1 +y dQ 


næ Nl- ey dl’ 
ee FS idn 
na? V1— ey dry’ 


e-V1+e dQ . (1+) (1-71 +y) da 


na? Vi- ëy dy ` 


2c — 2g. 


2c — 2g, 
2c — 29, 
2c — 29, 
2c — 2q, 


2c — 29, 
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da dQ dQ 
Hn 2(G* a) k 
js = L it = — mey sin 2c — 29, 
A = 5 T = —limey „ 2c— 2g, 
e =— : set = —1im'y cos 2c— 29, 
== > n = — 15 mie? »  2— 29, 
dl _ dQ, Qik _ — 15 mie? 2c—2 
Dan gee thy TCH THA Eme n 20-29, 
but this value of 5 is, as will presently be seen, incomplete. 
c. VII. 47 
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Writing a+ 6a, e+6e, &c., in place of a, e, &., and observing that the divisor for 
the integration of the term in 2c—2g is 2(c—g), =—3m?’, the first five equations 
give respectively 


õe =— gye cos 2¢— 2g, 
dy =+aye »  26— 29, 
dc=+iy? sin 2c— 2g, 
ég=+ie » 20— 29. 
The constant term in 2 is 
=m na (t+ 3 e —3 g’), 
and this gives in 


a iiao i ao, ao 
dt’ da =" de" SY dy’ 
a term 
m(—-1—8e8 +34? 
+3e— gy’), 
which is 


=m (—- 1-86 + 39’). 
ty : dl : 
Substituting for e, y, their correct values e + ôe, y+ dy, it appears that di contains 


the term 
m? (— 2 ede + 2 yòy), 
which is 
=mi($5+4$=)4§ ey cos 2 —2y, 
= ti mey ,  22c¢— 29, 
and joining to this the before-mentioned term 


= — lime >, 2-2, 
we find 


g= GA) mere 202g, 
whence, writing as above l+ òl for l, and integrating, we have 
él = -5 ery sin 2c—2g, 


and it thus appears that the values of ôa, de, dy, dc, ôg, ôl, agree with those obtained 
in my former Note. 
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